Food-derived heterocyclic amines potentiate the mutagenicity of a drinking water mutagen 3-chloro-4-(dichloromethyl)-5-hydroxy-2(5H)-furanone (MX).
We investigated the enhancing effect of heterocyclic amines on base-substitution mutations with 3-amino-1,4-dimethyl-5H-pyrido[4,3-b]indole (Trp-P-1) and 2-amino-3,4-dimethyl-imidazo[4,5-f]quinoline (MeIQ). We compared the mutagenicity of 3-chloro-4-(dichloromethyl)-5-hydroxy-2(5H)-furanone (MX) in the presence and absence of the heterocyclic amines in E. coli WP2 (trpE) and in excision repair-deficient strains WP2s (uvrA, trpE) and ZA500 (uvrA, rfa, trpE). Since the assay was performed without microsomal metabolic activation, Trp-P-1 and MeIQ alone were not mutagenic. In WP2, trp+ reversions induced by MX were greatly potentiated by Trp-P-1 and slightly potentiated by MeIQ. Mutation enhancement was not observed in strains WP2s and ZA500, suggesting that a functional DNA excision repair system is necessary for the combined action of MX and heterocyclic amines. Our finding implies that the combined effect of mutagens as well as the effect of individual mutagens, should be considered in risk evaluation.